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Specification 

1. Titl of Invention 

A fluid sample-containing apparatus, 

2. Claim 

An apparatus that holds test sample fluids and feeds them to 
a position where they are suctioned and deposited in droplets by 
a suctioning-depositing device in a biochemical analyzer that 
determines the components of fluid test samples by suctioning 
these samples by the said suction-depositing device and 
depositing them in droplets on test objects. The device is 
equipped with the following; 

A sample disk section that holds multiple sample containers, 
which contain the aforementioned test fluids and to which 
identification codes displaying information related to the sample 
fluids are attached on the peripheral surface, in an upright 
position and in a circular form; 

A position determining and feeding device that moves the 
aforementioned sample disk section by rotating it at a fixed 
angle, using the center of the aforementioned circular form as 
the axis, so that these multiple sample containers may be 
sequentially positioned at the aforementioned suction position; 

And an indicator, which displays the direction of the 
aforementioned identification codes of the sample containers that 
are placed in each position, located near the portion of the 
sample disk section where each sample container is placed, 

3. Detailed Description of the Invention 

(Areas of Industrial Application) 

The present invention concerns an apparatus for a 
biochemical analyzer that holds multiple sample vessels 
containing fluid samples and sequentially supplies these vessels 
to a position where the samples are suctioned by a suction- 
deposit device. Specifically, it concerns a test fluid containing 
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apparatus that is equipped with a sample disk section that holds 
the sample containers in a circular fashion and is rotated to 
bring these sample containers to a position where they are 
suctioned. 

[Conventional Technology] 

Quantitative and qualitative analyses of specific chemical 
components of fluid samples are widely conducted in various 
fields. Quantitative analysis of chemical and formed components 
of biological fluids (such as blood and urine) is extremely 
important in clinical biochemistry. 

Dry type slides for chemical analyses (e.g., Patent 
Publication No. 53-21677 and Patent Application No. 55-164356), 
which enable quantitative determination of specific chemical or 
formed components of fluid test samples by depositing merely 
small droplets of these samples, have been developed and applied 
to actual practice. Compared with conventional wet analyses, the 
use of these slides enables chemical analyses of sample fluids 
much more rapidly and simply. Thus these slides are favored 
particularly at medical facilities and laboratories where large 
quantities of test fluids must be analyzed. 

For a quantitative analysis of chemical components in a 
sample fluid using this chemical analysis slide, the following 
steps are taken: an aliquot of a sample fluid is deposited on the 
chemical analysis slide, which is then incubated at a* constant 
temperature in an incubator for a predetermined time for a color 
reaction (a pigment formation reaction) ; next, a wavelength is 
selected for the combination of the component of the test sample 
and the reagent contained in the test chemical layer of the 
chemical analysis slide and the chemical analysis slide is 
irradiated by light that includes this wavelength to determine 
the reflected optical density. 

In this process, a number of steps are normally taken at 
medical facilities and laboratories. It is desirable to design an 
analytical process that can be performed automatically and 

3 



continuously. To meet this need, several proposals have been made 
(e.g., Patent Disclosure No. 56-77746) for chemical analytical 
devices that would permit automatic and continuous analyses of 
sample fluids, using the aforementioned chemical analysis slide. 
For automatic and continuous analysis of fluid samples also, an 
analytical device has been introduced (e.g., US Patent 
3,526,480), in which a long tape-type test film that contains a 
reagent is used in place of the above-stated slide; and the test 
film is sequentially pulled out for deposition of a fluid sample, 
incubated, and subjected to analysis. Compared with the design 
that uses a chemical analysis slide, this device, which uses a 
long tape-type test film, can reduce running costs and enable 
continuous analysis of many sample fluids by utilizing a simple 
mechanism. 

Even when a chemical analysis slide or the test film 
described above is used, an efficient process for depositing a 
sample fluid on the test media, such as the above-mentioned 
slides or films, is a prerequisite in facilitating the analytical 
procedure. For this purpose, a design has been proposed for a 
biochemical analyzer, which is equipped with an automatic 
suction-deposition device and a sample fluid containing device 
that contains the sample fluid and feeds it to the suction 
position of the aforementioned suction-deposition device. For an 
example of a sample fluid-containing device known particularly 
for efficiency in supplying a sample fluid, Patent Publication 
No. 1-20453 offers a sample fluid-containing device with the 
following design: 

A sampling disk section that holds multiple sample 
containers that contain a sample fluid in an upright position and 
are arranged in a circular fashion; and 

A position-determining and feeding device that moves the 
sample disk section by rotating to a predetermined angle, with 
the center of the aforementioned circle as the axis, and 
sequentially positioning multiple sample containers at the 
aforementioned positions for suctioning. 
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In the fluid sample-containing device having the design 
described above, a bar code label having a bar code, an 
identification code indicating the patient's name, test item, and 
information related to the sample fluid (ID information) may be 
attached to the outside surface of the sample container. The 
aforementioned bar code is read by a bar code reader close to the 
position where the sample fluid in the sample container is 
suctioned, immediately before the suctioning action takes place. 
The ID information that has been read is displayed on a display 
device that is normally installed in the biochemical analyzer; 
while based on the information read from the bar code, the 
aforementioned suction device selects between the long test film 
and the chemical analysis slide and deposits the sample fluid on 
the appropriate medium. 

The use of the aforementioned sample container with a bar 
code obviates the operation where the ID information is entered 
into the biochemical analyzer prior to the analysis of the sample 
fluid. The design is advantageous in improving the efficiency of 
the analytical procedure. 

[Problem to Be Solved by the Present Invention] 
In the use of a sample container that has an identification 
code, such as a bar code, it is necessary to place each sample 
container in the sample disk section in a manner so the 
identification code will always be turned toward the reading 
device (such as a bar code reader) . This becomes an additional 
burden for the operator who has to pay extra attention when 
placing the container. Furthermore, it is possible that an 
inexperienced operator may place a sample container in the sample 
disk section when the container is located in the wrong position. 
If this happens, it becomes impossible to read the identification 
code, the result of which may interrupt the analytical procedure. 

The present invention is intended to offer a fluid sample 
containing apparatus that will solve the problem described above. 
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[Method and the Effect of Solving the Problem] 
The fluid sample containing apparatus of the present 
invention is equipped with the sample disk section mentioned 
above and a device to determine the position of the said disk 
section. The apparatus has the following feature: 

Near the portion of the sample disk section where each 
sample container is placed, an indicator is installed to show the 
direction of the identification code of the said sample 
container. 

By relying on the indicator mentioned above, an operator is 
able to place a sample container in the sample disk section with 
its identification code (such as a bar code) turned in the right 
direction. 

[Example] 

The present invention is explained in detail while referring 
to the accompanying drawings. 

Figure 1 shows sample fluid containing apparatus 100, which 
is an example of the present invention; and Figure 2 shows 
biochemical analyzer 1 that is equipped with the same apparatus. 
Biochemical analyzer 1 is explained first, while referring to 
Figure 2. This biochemical analyzer 1 is equipped with 
transparent cover 2. By opening cover 2, objects such as the 
fluid sample (explained below) and long tape-form test film 3 are 
placed into or removed from apparatus 1. Apparatus 1 is equipped 
with sample fluid containing apparatus 100, which contains the 
following: sample cup 101, which contains a sample fluid such as 
serum or urine; sample disk section 102, containing test tube- 
form blood collecting tubes 101A, arranged in a circle; and 
centrifuge section 104 that is located inward from sample disk 
section 102 and performs centrifugation while holding 
centrifugation cup 103 that contains a sample (such as whole 
blood) . The sample fluid that is contained here is removed by 
suction-deposition device 5 (described later) and deposited on 
long test film 3, which contains a reagent that reacts by 
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developing a color reaction with a specific chemical component to 
be determined in the fluid sample or with a component of each 
formed ingredient. Depending on the number of components to be 
analyzed, several types of long test films 3 are prepared. The 
unused portion of this long test film 3 is wound in film- 
supplying cassette 18, while the portion that has been used in 
the above-described analytical process is wound in film-winding 
cassette 19. At the centers of reels 18a and 19a inside these 
cassettes 18 and 19, holes 18b and 19b are created to mesh with 
the rotating axis of the motor to draw film 3 from film-supplying 
cassette 18, after the said film 3 is placed in apparatus 1, and 
to wind the film around the aforementioned reel. Long test film 3 
is contained in cassettes 18 and 19, which are then placed in 
apparatus 1. Film-supplying cassette 18 and film-winding cassette 
19 are separated as shown in Figure 2. For a simultaneous 
determination of multiple test items using apparatus 1, test 
film-containing part 6 is designed to hold the unused portions of 
multiple long test films 3, which are arranged in parallel. 

Nozzle 7 for suction and deposition, located at the end of 
suction-deposition device 5, is moved along rail 8 by moving, 
device 9, which is on rail 8, suctions the sample fluid from 
sample fluid-containing device 100, and deposits it on long test 
film 3, which is drawn from test film-containing device 6 in the 
manner described below. Moving device 9 is designed to move 
suction-deposition device 5 in the vertical direction also. When 
suction-deposition device 5 is moved along rail 8 by this moving 
device 9, the said suction-deposition device 5 is raised; while 
for suctioning, deposition, and washing (to be described later) , 
the device is dowered. 

Nozzle rinsing section 10 is located between and close to 
test film-containing device 6 and sample fluid-containing device 
100. Following deposition of the sample fluid on test film 3, 
suction-deposition nozzle 7 is rinsed with this rinsing device 10 
so that it may be used for a subsequent deposition. 
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Test film 3, on which a sample fluid has been deposited, is 
incubated in an incubator that is described below, after which 
the optical intensity of film 3 is determined by a photometric 
device . 

To control overall operation of apparatus 1 and process the 
data thus obtained, circuit 11 and computer 12, which is 
connected to the said circuit section 11, are used. Operating and 
display section 13, which is located in the front part of circuit 
section 11, is equipped with a power source switch for apparatus 
1 and an ammeter to monitor the current consumed by the said 
apparatus 1. Computer 12 is composed of keyboard 14 that 
transmits commands to apparatus 1, CRT display 15 to display 
auxiliary information for commands and the results of analyses, 
printer 16 to print the output of the test results, and floppy 
disk drive 17 that drives a floppy disk to store analytical data 
and various commands directed to apparatus 1 . 

Next, an outline of fluid sample containing device 100 is 
given, by referring to Figure 3, which shows a plane view of the 
periphery of this fluid sample-containing device 100. Test film- 
containing device 6 is designed so that all positions 22 for 
deposition on the test film that is drawn from this device will 
be arranged in a straight line; furthermore, nozzle rinsing 
section 10 and 3 fluid sample suction positions (P shown by 
oblique lines in fluid sample-containing device 100) are arranged 
to be on a straight line. 

Fluid sample-containing device 100 has sample disk section 
102 that holds sample cups 101 and blood-collecting tubes 101A 
that contain sample fluids and are arranged on two concentric 
circles. This sample disk section 102 is rotated in the direction 
of A for a set angle by a driving system (described later) and 
sequentially places blood collecting tubes 101A on the outer 
circle or sample cups 101 that are on the inner circle at the 
spot P, which is designated for suction. In this fluid sample- 
containing device 100, centrifugal section 104 that is located 
inward from sample disk section 102 is capable, for example, of 
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holding 4 centrifugation cups 103 on a circle that is concentric 
with the aforementioned 2 circles; and through high speed 
rotation, a body fluid (such as whole blood) in centrifugation 
cups 103 is centrifuged. After the completion of centrifugation, 
centrifugation section 104, like sample disk section 102, is 
rotated for a set angle at each step and centrifugation cups 103 
are placed sequentially at the aforementioned position P to 
suction the fluid sample. In other words, centrifugal treatment 
of whole blood results in a rise of plasma or serum and 
sedimentation of blood clots; and by using this containing device 
100, plasma or serum (the fluid sample) need not be placed in 
another container to separate it from clots: it can be taken out 
by suction-deposition device 5. It is desirable that a cover be 
placed over the aforementioned sample cups 101, blood collecting 
tubes 101A, and centrifugation cup 103 and removed from them when 
each is located at suction position P. 

Suction-deposition device 5 is moved along rail 8 by moving 
device 9 that is on the said rail 8, suctions the sample fluid at 
suction position P, and deposits it at deposition position 22 on 
the long test film. 

Figure 4 shows key items for a cross section along line X - 
X 1 of Figure 3. The process of analysis of a fluid sample is 
explained below while referring to this Figure 4. The afore- 
mentioned long test film 3 is loaded in the device while it is on 
film-supplying cassette 18 and film-winding cassette 19. Film- 
supplying cassette 18 is contained in cold storage 50 that is 
kept cold (at 4°C for example) inside. Film-winding cassette 19, 
on the other hand, is contained in winding chamber 51. By 
containing the unused portion of long test film 3 in film- 
supplying cassette 18 in this manner, it can be kept in cold 
storage 50 without touching by hand. Cold storage 50 is 
surrounded by cold storage wall 50a that is made of an insulating 
material. Cold dehumidif ying apparatus 58 is attached to one side 
of cold storage wall 50a so that air is circulated by the action 
of fan 60 and constant humidity maintained in cold storage 50. 
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When film-supplying cassette 18 is stored in cold storage 50 
and film-winding cassette 19 in winding chamber 51, as described 
above, the rotating axis of winding motor 53A that is located in 
winding chamber 51 engages hole 19b of reel 19a of film-winding 
cassette 19. Through rotation of motor 53A, long test film 3 is 
drawn from film-supplying cassette 18 via exit 50b of cold 
storage 50 and wound in film-winding cassette 19. Meanwhile the 
rotating axis of motor 53B to rewind film 3 engages hole 18b that 
is located at the center of reel 18a of film-supplying cassette 
18. 

At the exposed portion of long test film 3 between film- 
supplying cassette 18 and film-winding cassette 19, incubator 55, 
which holds film 3 inside and allows it to pass sequentially, is 
located. Incubator 55 contains photometric section 57 that 
determines the optical density associated with the color reaction 
between long film 3 and the sample fluid. 

Through rotation of motor 53A, long test film 3 is 
intermittently transported to the left side of the drawing. When 
film 3 is moved, top cover 55a of incubator 55 ascends in the 
direction of arrow B. When long test film 3 is arrested, top 
cover 55a descends in the direction of arrow C to press and hold 
the said film 3. Next, shutter 54, which has been covering nozzle 
insertion hole 55b of top cover 55a, moves to the right of the 
figure. This is followed by a descent of nozzle 7 past nozzle 
insertion hole 55a to deposit the fluid sample on long test film 
3. Subsequently, shutter 54 moves to the left to obstruct nozzle 
insertion hole 55b and prevent passage of air between the inside 
and outside of incubator 55 to maintain the desired temperature 
level in the incubator (e.g., 37°C) . The portion of the film 
(shown by oblique lines in Figure 4) where the sample fluid has 
been deposited and which has been developed is maintained at a 
constant temperature for a predetermined time (e.g., 4 minutes) 
in incubator 55. At the end of or during the incubation period, 
the aforementioned photometric section 57 determines the optical 
density of the portion of long test film 3 where the fluid sample 
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has been deposited. This procedure is initiated by light 
irradiation device 57a, which irradiates film 3 with a light that 
includes the preselected wavelengths. The light reflected by film 
3 is detected by photodetector 57b. 

When the series of processes of deposition, incubation, and 
determination is completed for a single sample fluid, the 
apparatus is ready for deposition of the next sample fluid. Long 
test film 3 is transported so that the film portion to be used 
for the subsequent analysis comes to point 22 for depositing 
immediately before deposition for the next analysis. 

In this biochemical analyzer 1, fluid sample-containing 
apparatus 100 is equipped with a centrifugal apparatus as stated 
above. Therefore after the end of centrifugation, the sample 
fluid (e.g., serum and plasma) thus obtained can be directly 
suctioned from centrifugal cups 103 by suction-deposition device 
5, without transferring it to a sample cup. Thus in an emergency 
when a sample fluid must be subjected to centrifugation and 
supplied to suction-deposit device 5, centrifugation cup 103, 
which contains a liquid substance (that has not been centrifuged) 
may be installed at centrifugal section 104 to supply the 
necessary sample fluid automatically to suction-deposit device 5, 
thus significantly improving the work efficiency. Next, sample 
fluid-containing apparatus 100 is described in detail with the 
aid of Figure 1. 

Motor base plate 112 is linked via multiple bolts 111 to 
stand 110 that is attached solidly to biochemical analyzer 1. 
Spacer 113 and vibration-absorbing rubber 114 are located around 
bolts 111 between stand 110 and motor base plate 112. Motor 115 
(such as a DC brushless motor) for centrifugation is attached to 
this motor base plate 112. Rotational axis 118 at the center of 
cup-holding disk 117 is attached to be integral with driving axis 
116 of motor 115 for centrifugation. On the aforementioned cup- 
holding disk 117, cup receptacles 119 (numbering 4 for example) 
are arranged around rotational axis 118, while maintaining an 
isometric space. Cup receptacles 119 are attached to cup-holding 



disks 117 in such a manner that these receptacles may freely 
oscillate with axis 120 at their center. Circular anti-vibration 
rubber piece 124 is attached by attachment piece 123 to base 
plate 122, which in turn is held by linking part 121 to stand 
110. This anti-vibration rubber piece 124 is composed of a 
material that is harder than that for the aforementioned anti- 
vibration rubber piece 114. The round hole section at the center 
of this piece is fitted into the top portion of motor 115 for 
centrifugation to hold the said motor 115. 

Generally cylindrical holding part 127 is attached via also 
generally cylindrical holding part 125 and bearing 126 to base 
plate 122 that is mentioned above in such a manner that the said 
holding part 127 may rotate freely. On this holding part 127, a 
generally cylindrical sample disk-holding plate 128 is attached; 
and sample disk section 102 is arranged on the top surface of 
this sample disk-holding plate 128. Sample disk section 102 is 
composed of cylindrical upper side disk 129 and also cylindrical 
lower side disk 130, which are linked in parallel by multiple 
stays 131 (refer to Figure 5 for details) . Sample disk section 
102 is set on sample disk support plate 128, while in a state in 
which both disks 129 and 130 are horizontal and their center is 
adjusted to center D of driving axis 116 of motor 115 for 
centrifugation . 

Sample cups 101 used as the first sampling vessels are 
allowed to pass from the top through the round holes that have 
been created in the aforementioned upper disk 129 and are held by 
upper disk 129 when their flange sections 101F fit on the top 
part of the inner wall of these round holes. Meanwhile blood- 
collecting tubes 101A that are arranged outward of these sampling 
cups 101 and used as the second sample vessels are held by upper 
side disks 129 as shown in Figure 5. Specifically, cup-shaped 
portion 132, which closely holds sampling cups 101 that are 
shallow and have a diameter larger than that of blood-collecting 
tube 101A, are formed on this upper side disk 129. In bottom 
section 132A of this cup-like portion 132, round penetrating hole 
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133 is created. On top of lower side disk 130, vessel receptacle 
portion 134, which is concentrical with the aforementioned cup- 
like portion 132 and constitutes a cylindrical projection, is 
formed. Blood-collecting tube 101A, which has a greater depth and 
larger diameter than those of sample cups 101 is passed through 
the aforementioned penetrating hole 133 that has a slightly 
larger diameter; and the bottom portion of the tube is placed in 
sample disk section 102 so that the tube will be retained in 
sample disk section 102. If necessary, it is possible to house 
sample cup 101 in cup-shaped section 132 that has the above- 
described form. 

The top portion of stay 131 is inserted in base section 135 
that is formed on upper side disk 129 and female screw section 
131a that is formed on the said top portion is fitted with male 
screw portion 136 so that the said stay is fixed on upper side 
disk 129. The lower portion of stay 131 is inserted into base 137 
that is formed in disk 130; and female screw 131b that is formed 
at its lower portion is fitted with bolt 138 so that the said 
stay 131 may be integrated into lower side disk 130. Forming a 
structure where upper side disk 129 and lower side disk 130 are 
integrated and having stays of various lengths , the height of 
sample disk section 102 can be freely adjusted. Thus it becomes 
possible to contain blood-collecting tubes 101A of diverse depths 
in sample disk section 102 while their top positions are kept at 
a uniform level. 

Gear 140 is set at holding part 127 where sample disk 
holding plate 128 is also attached. At the lower side of stand 
110, position-determining feed motor 141, a pulse motor, is 
attached. Driving shaft 142 of motor 141 extends upward and gear 
143 that is attached at its end meshes with the aforementioned 
gear 140. Therefore by controlling the operation of position- 
determining feed motor 141 by control circuit 144 and rotating 
driving shaft 142 for a predetermined amount for each move, 
sample disk section 102, together with sample disk support plate 
124, rotate for a desired angle to place the sample containers 
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(sample cup 101 or blood-collecting tube 101A) at the afore- 
mentioned suction position P. As explained before, in the present 
example, the position of the sample container is determined and 
the said container is moved by position-determining feed motor 
141, gears 140 and 143, and sample disk support plate 128. 

The aforementioned centrifugation section 104 also moves 
each centrifugation cup 103 sequentially to the aforementioned 
suction position P after the completion of centrifugation. At the 
move to this suction position P, the driving force of the afore- 
mentioned position-determining feed motor 141 is transmitted to 
driving shaft 116 of motor 115 for centrifugation so that cup- 
holding disk 117 is rotated for the desired angle for each move. 
Figure 6 shows a plane view of the mechanism of transmission of 
the aforementioned driving force. The mechanism is explained 
below while referring to Figure 6. The movement of both centri- 
fugation section 104 and sample disk section 102 to transport the 
sample container sequentially to suction position P is hereafter 
called the "feed motion". On driving shaft 142 of position- 
determining feed motor 141, gear 145 is attached and meshes with 
gear 146. Gear 146 is held by oscillating part 147 in such a 
manner that the former can be rotated freely. Oscillating part 

147 oscillates freely around the aforementioned driving shaft 142 
and gears 145 and 146 remain meshed with each other regardless of 
oscillations by oscillating part 147. Furthermore, rubber roller 

148 is attached coaxially to gear 146, while transmission disk 

149 is attached to driving shaft 116 of motor 115 for centri- 
fugation in a manner such that the disk faces the aforementioned 
rubber roller 148. Through spring 150, driving piece 151 is 
linked to oscillating part 147. This driving piece 151 is 
attached to driving shaft 153 of rotary solenoid 152. While this 
rotary solenoid 152 undergoes a demagnetizing process, driving 
piece 151 is at the position indicated by the virtual line in 
Figure 6; but when rotary solenoid 152 is electrically energized 
and magnetized, driving shaft 153 rotates through the desired 
angle; and driving piece 151 oscillates to the position displayed 
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by the actual line in the figure. Thus oscillating part 147 
oscillates and moves in a counterclockwise direction around 
driving shaft 142; and the side surface of rubber roller 148 
presses against the side surface of transmission disk 149. When 
driving shaft 142 of position-determining feed motor 141 is 
rotated a desired amount in this state, the rotational movement 
is transmitted to driving shaft 116 of motor 115 for 
centrifugation via gears 145 and 146, rubber roller 148, and 
transmission disk 149; cup-holding disk 117 rotates 90° at each 
move; and centrifugation cup 103 that is being held there is 
sequentially moved to the aforementioned suction position P. 
Needless to add, when motor 115 for centrifugation is rotated at 
a high speed to subject fluid samples such as whole blood to 
centrifugation, rotary solenoid 152 is demagnetized and rubber 
roller 148 is separated from transmission disk 149. 

The mechanism of transmission of the driving force having 
the structure described above is simple and yet it is reliable in 
transmitting the driving force. Therefore the mechanism is 
advantageous in that both the size and weight are reduced and the 
reliability of fluid sample containing device 100 is improved. 

In the example of the present invention, feed motion is not 
limited to sample disk section 102: similar action is performed 
by position-determining feed motor 141 at centrifugation section 
104. Position sensor 154 is located outside transmission disk 149 
to control the position where centrifugation cup 103 is stopped 
during this action (Figure 1) . 

Fluid sample-supplying apparatus 100 is also equipped with 
upper cover 160 that covers sample cup 101, blood-collecting tube 
101A, and centrifugation cup 103. This cover prevents evaporation 
of moisture from the contents of sample cup 101, blood-collecting 
tube 101A, and centrifugation cup 103 that wait for the 
subsequent process in apparatus 1, or contamination by foreign 
substances of the contents of centrifugation section 104 during 
high speed rotation. Next, the design of this upper cover 160 is 
explained, while referring to Figures 1 and 7. 
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As shown in Figure 7, upper cover 160 has openings 161 of a 
size that permits the entry of suction-deposit nozzle 7 at a 
position that overlaps each of the aforementioned 3 suction 
positions P. On the side of upper cover 160, axial assembly 
section 162 is formed, in which bearing hole 164 that opens to 
end surface 163 for the entire length of the side is formed; and 
as if to interrupt this bearing hole 164, slit 165 that extends 
from the aforementioned end surface 163 to the inside of the 
upper cover is created. On the side opposite the aforementioned 
axial assembly section 162, slide groove 166 that extends in a 
radial direction of generally round upper cover 160 is formed. 
Slide groove 166 contains lock pin 167 that freely slides along 
the said groove 166. Through connector 168, handle 169 is 
attached to this lock pin 167. In upper cover 160, hole 170, 
which is continuous with the aforementioned slide groove 166 and 
opens to upper surface 160A of the upper cover, is also formed. 
The aforementioned connector 168 is contained in hole 170. Coil 
spring 171 applies a force to lock pin 167 toward the peripheral 
surface of the upper cover (to the left in Figure 1) . If no 
external force is applied, lock pin 167 , to which a force has 
been applied in this manner, goes into a locked position with its 
tip slightly projecting from end surface 172 of upper cover 160. 
This locked position is defined by the contact of connector 168 
against the wall surface of hole 170. 

The main body of biochemical analyzer 1 has holding shaft 
173 that extends horizontally. Both ends of holding shaft 173 are 
held by bearings 174 and at the center section of this shaft, 
collar section 175, having a diameter that is slightly larger 
than bearings 173, is formed. Collar section 175 is attached to 
holding shaft 173 with an apparatus such as a spring pin. 
Engaging hole 177 is formed in chassis 176 of biochemical 
analyzer 1. 

In mounting upper cover 160 on sample fluid-containing 
apparatus 100, axial assembly section 162 is assembled with 
holding shaft 173 so that the said holding shaft 173 will fit 
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through the peripheral surface of bearing hole 164 that opens to 
end surface 163, as described earlier. In this instance, collar 
section 175 is contained in the aforementioned slit section 165. 
Slit section 165 is designed to have a width that is slightly 
greater than that of collar section 175; and when slit section 
165 and collar section 175 are assembled at stated above, the 
assembly position of upper cover 160 (a vertical position in 
Figure 7) is defined exactly at the desired location. Accurate 
positioning of upper cover 160 is essential in matching its 3 
openings 161 with the aforementioned suction positions P. Upper 
cover 160 can be easily removed for cleansing or maintenance and 
inspection of fluid sample-containing apparatus 100. In 
subsequent remounting, its installation position is accurately 
defined as described above. 

For fine adjustment of the mounting position of upper cover 
160, it is desirable to design collar section 175 so that it can 
move freely along holding shaft 173 and attached at any desired 
position. It is also desirable that the mounting position of 
bearing 174 in the horizontal direction in Figure 7 be designed 
with a certain allowance so that a fine adjustment can be made 
for the mounting position of upper cover 160 in the said 
direction. 

Centrifugation section 104 is located at the lower center of 
the aforementioned upper cover 160. Therefore it is virtually 
impossible to form a holding structure at the center of upper 
cover 160. Thus such a structure for upper cover 160 must be 
formed at a side section. By employing the design such as that 
described above for a holding structure, however, the mounting 
position of upper cover 160 can be accurately defined at the 
desired location. 

The following design is adopted to lock upper cover 160 in a 
closed (horizontal) state: handle 169 is pushed on the side of 
holding shaft 173; lock pin 167 is pressed resisting the force 
that has been applied by coil spring 171; and while the tip of 
lock pin 167 is located proximal to end surface 172 of the upper 



cover, the said upper cover 160 is adjusted to be horizontal, and 
handle 169 is released. Thus the tip portion of lock pin 167 to 
which a force has been applied by coil spring 171 enters into 
engaging hole 177 and upper cover 160 is locked in a horizontal 
position. When upper cover 160 opens by being released from this 
locked position, handle 169 is pushed to the side of holding axis 
173 as described before. 

In opening and closing upper cover 160, it is natural to 
operate the apparatus by pressing axial assembly section 162 
against holding shaft 173. Therefore lock pin 167 moves in 
association with the operation of handle 169, which results in 
locking or locking release. Thus locking and locking release 
operations are performed easily and smoothly during opening and 
closing of upper cover 160. As stated in the Specification of 
Patent Application No. 63-310647, a shutter may be used to open 
or close opening 161 of upper cover 160. 

Next, the operation of the above-described fluid sample- 
containing apparatus 100 is explained. When centrifugation cup 
103 that contains a sample such as whole blood is mounted on 
centrifugation section 104, the aforementioned rotary solenoid 
152 is brought to a demagnetized state and centrifugation motor 
115 rotates cup holding disk 117 at a high speed (around 10,000 
rpm) for centrifugation for a predetermined time. In Figure 1, 
cup receptacle 119 is shown at the right and left to the center 
of cup holding disk 117 [[at the right when the said disk 177 
[sic] is stationary and at the left when the disk is rotating]]. 
When cup holding disk 117 is rotated at a high speed, cup 
receptacle 119 oscillates with shaft 120 at its center; the 
bottom section of centrifugation cup 103 turns outward; and the 
fluid sample such as whole blood undergoes centrifugation (shown 
in the figure) . When a sample such as serum is taken from centri- 
fugation cup 103 following the completion of centrifugation, 
rotary solenoid 152 becomes magnetized. Simultaneous with the 
stopping of centrifugation motor 115, position determining feed 
motor 141 is driven and cup holding disk 117 is rotated at a 

18 



speed in a 20 to 50 rpm range for 90° at each step. Thus 
centrifugation cups 103 that contain the centrifuged fluid sample 
are sequentially transported to suction position P, where the 
sample fluid is suctioned by the aforementioned suction- 
deposition device 5. If centrifugation section 104 is rotated by 
position-determining feed motor 141 in the manner described 
above, sample disk section 102 also rotates. 

As stated earlier, centrifugation motor 115 is mounted on 
stand 110 through relatively soft anti-oscillation rubber piece 
114 and the top portion of this motor is held by relatively hard 
anti-oscillation rubber piece 124. Therefore when motor 115 
rotates at a high speed for centrifugation, anti-oscillation 
rubber piece 124 deflects on a relatively small scale while anti- 
oscillation rubber piece 114 deflects on a relatively exaggerated 
scale, in spite of the development of oscillations at cup holding 
disk 117 due to a weight imbalance. Thus the oscillatory effects 
are successfully prevented from being transmitted to the side of 
stand 110. When driving shaft 116 of centrifugation motor 115 is 
rotated for transport actions by position-determining feed motor 
141, the said centrifugation motor 115 is accurately held at the 
predetermined location with the aid of relatively hard anti- 
oscillatory rubber piece 124. Thus centrifugation cup 103 is 
positioned accurately at the predetermined suction position P. 

When a sample fluid is removed from sample cup 101 or 
blood-collecting tube 101A that holds a fluid sample, rotary 
solenoid 152 is demagnetized and position-determining feed motor 
141 is activated. Therefore only sample disk section 102 is 
rotated via sample disk support plate 128 at a low speed for a 
predetermined angle and sample cups 101 or blood-collecting tubes 
101A are sequentially transported to suction position P. When 
position-determining feed motor 141 is used for transport, the 
amount of each move varies among centrifugation cup 103, sample 
cup 101 at the inner periphery, and blood-collecting tube 101A at 
the outer periphery; but the amount of the move is controlled by 
computer 12, based on information such as keyboard input 14, as 



shown in Figure 2 . 

Fluid sample-containing device 100 is designed so that it is 
possible to transmit the driving force of a single position- 
determining feed motor 141 to centrifugation section 104 and 
sample disk section 102 with the aid of a clutch mechanism shown 
in Figure 6. Therefore the device requires the installation of 
only a single position-determining feed motor 141, in addition to 
centrifugation motor 115, thus simplifying the overall driving 
system. 

On blood-collecting tube 101A that is used in apparatus 1, 
bar code label 180 is attached on part of the peripheral surface, 
as shown in Figure 1. On this bar code label 180, bar code 181, 
identification codes showing information normally related to the 
sample fluid (ID information: e.g., the name of the subject and 
test items), are normally shown. As stated earlier, bar code 181 
of blood-collecting tube 101A that is located at sample fluid 
suction position P is read by bar code reader 182. The ID 
information that is shown by bar code 181 read by the bar code 
reader is displayed on the aforementioned CRT display 15 (refer 
to Figure 1) . Simultaneously, it is transmitted to a control 
device (not shown in the figure) that controls the shift of 
suction-deposit device 5 to supply and deposit the sample fluid 
to long test film 3 as needed for each particular test item. Bar 
code 181 may be read sequentially for blood-collecting tube 101A 
that has been located at sample fluid suction position P, as 
described above. Or it may be read, as shown in Patent 
Application No. 63-302773 (submitted by the present applicant), 
for all blood-collecting tubes 101A by a single rotation of 
sample disk section 102 prior to analysis; and the ID information 
thus collected may be stored in memory for the time being. 

Next, the characteristic portions of the present invention 
are explained. In using bar code label 180, such as described 
above, it is necessary to set each blood-collecting tube 101A in 
sample disk section 102 in such a way that bar code label 180 
that is attached to each tube is turned outward. As shown in 
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Figure 8, the present sample f luid-containing apparatus 100 is 
equipped with indicator 183, located on the upper surface of 
upper disk 129 of sample disk section 102, which indicates the 
direction of bar code label 180. Indicator 183 is formed by 
coloring, for instance, the desired portion of slightly raised 
section 184A or 184B that surrounds the top of the aforementioned 
cup-like section 132. Indicator 183 in an example of the present 
invention has a predetermined width W, which shows the range of 
label read by bar code reader 182. 

In placing blood-collecting tube 101A in sample disk section 
102, the operator sets the direction of the said blood-collecting 
tube 101A in such a way that bar code 181 is situated to face 
width W of this indicator 183. When each blood-collecting tube 
101A is set in such a direction, bar code reader 182 can read the 
bar codes accurately and completely. 

To find the analysis results of each fluid sample accurately 
and without mistaking them for those of another sample, it is 
necessary, in some instances, to find precisely which blood- 
collecting tube 101A is set in which cup-like section 132 of 
sample disk section 102. To aid in this, each cup-like section 
132 is numbered. In the present example, such a number is affixed 
on the aforementioned raised portion 184A or 184B that is formed 
for each cup-like section 132. In Figure 8, for example, the 
number "1" is located inside raised section 184A and it is 
evident that the number pertains to cup-like section 132 that is 
surrounded by this raised section 184A, although the position of 
the number "1" is at the midsection of two cup-like sections 132. 

In the aforementioned indicator 183, its width W shows the 
range of bar code reading. However, an indicator that shows only 
the direction of bar code label 180, but not a range of bar code 
reading, may be used as in an example of indicator 185 of Figure 
9 or indicator 186 of Figure 10. Or as shown in these examples of 
Figures 9 and 10, the indicator may be outside raised sections 
184A or 184B. 
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Next, a mechanism is explained by which the transport of 
sample disk section 102 in a slanted position is prevented. As 
shown in Figure 1, both inner wall 200 and outer wall 201 of the 
section where sample cup 101 or blood-collecting tube 101A is 
placed has holes 202 and 203 that face each other. Holes 202 and 
203 are located at the positions that face the inner and outer 
peripheries of lower disk 130 when sample disk section 102 is 
correctly placed. In one example, 4 pairs of holes 202 and 203 
are located along the periphery of lower disk 130, while 
maintaining an isometric distance among them. In addition, 
illuminator 204 is placed facing hole 202 of inner wall 200 from 
inside; and light interceptor 205 is placed, facing hole 203 of 
outer wall 201 from outside. Output Si of this light interceptor 
205 is sent to the aforementioned control circuit 144. In Figure 
1, only one set of illuminator 204 and light interceptor 205 is 
shown; but other illuminators 204 and light interceptors 205 are 
placed, corresponding to the other 3 pairs of holes 202 and 203; 
and outputs S2, S3, and S4 from these light interceptors 205 also 
enter control circuit 144. 

When sample disk section 102 is set on sample disk support 
plate 128 to determine the position of sample cup 101 or blood- 
collecting tube 101A, each illuminator 204 lights up. The light 
from these illuminators is entirely blocked by lower disk 130 if 
the said disk 130 (i.e., sample disk section 102) is at the 
predetermined position. Thus outputs SI, S2, S3, and S4 from 
light interceptors 205 are all below a set threshold. In this 
instance, control circuit 144 follows the command from computer 
12 and rotates position-determining feed motor 141 for a set 
angle as described earlier, thus transporting sample disk section 
102. If sample disk section 102 is improperly set and lower disk 
130 is tilted, however, the light from some (one or more) of 4 
illuminators 204 fails to be completely blocked by lower disk 
130. Thus some of outputs SI, S2, S3, and S4 from light 
interceptors 205 will exceed the set threshold. In such an 
instance, control circuit 144 does not activate position- 
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determining feed motor 141, in spite of a command from computer 
12. The operator of the analyzer will find that sample disk 
section 102 is improperly set, because his command for analysis 
does not initiate the feeding motion of sample disk section 102. 
Under these circumstances, the apparatus may be designed so that 
control circuit 144 generates a warning command signal, which in 
turn results in the generation of a display or voice alarm. 

When it is necessary to set a position in a peripheral 
direction in setting sample disk section 102, multiple magnetic 
pieces 210 may be attached at the predetermined positions of 
lower disk 130, each to be detected by corresponding magnetic 
sensor 211 (as shown in Figure 11) . In this case, also, the 
outputs from multiple magnetic sensors 211 will all be equal if 
sample disk section 102 is correctly set. If the section is set 
with lower disk 130 in a tilted state, however, a discrepancy 
develops in the aforementioned multiple outputs. Based on this 
output, the manner in which sample disk section 102 is set can be 
detected. 

In addition, whether or not sample disk section 102 is 
properly set can be detected by using the sensor that reads the 
aforementioned bar code 181. If a slightly longer bar code reader 
215 is used so that the reading range extends to the exterior of 
the periphery of upper disk 129 (Figure 12), the output from bar 
code reader 215 is like that indicated in Figure 13 (1), provided 
that upper disk 129 (i.e., sample disk section 102) is set 
accurately and horizontally. In other words, signal component R 
is generated when the edge of the outer periphery of upper disk 
129 is detected, in addition to signal component Q that is 
generated by bar code 181. The time lag between the start of bar 
code reading to the generation of this signal component R is t x 
if upper disk 129 is properly set. If upper disk 129 is tilted 
(as indicated by a broken line in Figure 12), the aforementioned 
time lag becomes t 2 , which is longer than t u as shown in Figure 
13 (2) . If upper disk 129 is tilted in a direction opposite to 
that described in the above example, the time lag becomes t 3 , as 
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shown in Figure 13 (2), which is shorter than t x . When this tilt 
is exaggerated, upper disk 129 is displaced from the readable 
range for bar code reader 215 and signal component R is not 
generated at all. Thus it is possible to determine whether or not 
sample disk section 102 is properly set, based on the time lag 
between the start of bar code reading and generation of signal 
component R. 

In handling sample containers having bar code 181 such as 
that described above, it is not a common practice to enter into 
computer 12 the position of the sample container in sample disk 
section 102 prior to the start of transport of the said sample 
disk section 102. This is because the ID information shown by bar 
code 181 is read for each sample container, followed by automatic 
responses such as the selection of long test film 3. In such an 
instance, however, it is necessary to arrest all the portions 
that contain the sample containers (sample cups 101 or blood- 
collecting tubes 101A) of sample disk section 102 at suction 
position P and operate suction-deposition device 5 fully, because 
biochemical analyzer 1 is incapable of finding out ahead of time 
where sample containers are located and what portion of the 
sample disk is still unoccupied. In conventional designs, it is 
assumed that a sample container is not located at the suction 
position if nozzle 7 of suction-deposit device 5 is lowered for a 
set distance at suction position P but no fluid surface of a 
sample fluid is detected. In such a situation, sample disk 
section 102 is allowed to go into the next feed motion. 

In the control design cited above, the existence of 
unoccupied space for sample container positions in sample disk 
section 102 results in several unnecessary stops of the said 
sample disk section 102, with a consequent reduction in the 
efficiency of the analytical operation. To avoid this 
inconvenience, it is desirable to adopt the following design: a 
sensor is placed to detect the presence (or absence) of a sample 
container at the aforementioned sample fluid suction position P 
or a site slightly forward of P (in a direction to which sample 
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disk 102 moves); and the operation of position-determining feed 
motor 141 is controlled in such a way that when the part of the 
sample-containing section where the aforementioned sensor 
detected "no container" reaches suction position P, the said 
sample-containing section may simply be allowed to pass suction 
position P, instead of causing sample disk section 102 to come to 
a full stop. 

Next, the structure to link driving shaft 116 of centri- 
fugation motor 115 and cup-holding disk 117 is explained, while 
referring to Figure 14, which shows details of the pertinent 
section. Tapered section 220 is formed on driving shaft 116, 
while another tapered section 221 is formed at the lower end of 
the center hole inner wall of rotational shaft 118 for cup- 
holding disk 117. In mounting cup-holding disk 117, rotational 
shaft 118 is screwed from the top of driving shaft 116. Then male 
screw 222 that is formed at the tip of driving shaft 116 and nut 
223 are fastened tightly together to form a solid composite unit 
of cup-holding disk 117 and driving shaft 116. In this instance, 
the relative vertical position of cup-holding disk 117 to driving 
shaft 116 is defined by the surface contact of tapered sections 
221 and 220. 

As described above, cup-holding disk 117 and driving shaft 
116 are designed so that they can be disassembled if necessary, a 
feature that is essential for cleaning and inspection/maintenance 
of centrifugation section 104. 

A unique number (not shown in the figure) is assigned to 
each cup receptacle 119 so that the results of an analysis of 
sample fluid that is contained in centrifugation cup 103 may not 
be mistaken for that of a sample from another cup 103; and cup- 
holding disk 117 must be positioned and retained in the circular 
direction in relation to driving shaft 116. To determine this 
position for cup-holding disk 117, discoid section 224 is formed 
on driving shaft 116 and cylindrical pin 225 (the first engaging 
part) and round pin hole 226 (the second engaging part) are 
formed on the surface of section 224 on the side of rotational 
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shaft 118. Pin 225 and pin hole 226 are located 180° apart on the 
common orbit around axial core D of driving shaft 116, On the 
lower surface of rotational axis 118, on the other hand, round 
pin hole 227 (the first part to be engaged) and cylindrical pin 
228 (the second part to be engaged) are formed. This pin hole 227 
is shaped so that the aforementioned pin 225 fits in closely, 
while pin 228 is in a shape to fit tightly with the afore- 
mentioned pin hole 226. When pin hole 227 and pin 228 are locked 
with pin 225 and pin hole 226, respectively, cup-holding disk 117 
is installed at the location that has been set in the peripheral 
direction relative to driving shaft 116. 

If pin hole 227 and pin 228 fail to engage pin 225 and pin 
hole 226, respectively, cup-holding disk 117 is unable to descend 
to a position where the surface of tapered section 221 comes into 
contact with that of tapered section 220. In such a situation, 
male screw 222 does not project enough to fasten nut 223 and it 
becomes evident that the position of cup-holding disk 117 is not 
relative to driving shaft 116. Even when the relative position 
mentioned above is apart by 180°, there will be a conflict 
between the positions of pins 225 and 228 and cup-holding disk 
117 cannot be set correctly. 

For driving shaft 116, pin 225 and pin hole 226 are located 
180° apart and a weight balance cannot be achieved with axial 
core D as the center. A similar situation exists for rotational 
axis 118 of cup-holding disk 117. Unless driving shaft 116 and 
rotational axis 118 are made of materials of markedly different 
specific gravities, the aforementioned weight balance can be 
achieved in a state in which pins 225 and 228 are accurately 
engaged in pin holes 226 and 227. 

For designs to define the position of cup-holding disk 117 
in the peripheral direction relative to driving shaft 116, other 
structures, such as those shown in Figures 15 and 16, may be 
applied. In the design shown in Figure 15, first and second 
engaging projections 231 and 232 (both shaped in triangular 
columns) are formed at discoid section 224 of driving shaft 116. 
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Projections 231 and 232 are arranged to face in the same 
direction 180° apart around axial core D of driving shaft 116. On 
rotational axis 118 of cup-holding disk 117, first and second 
triangular engaging holes 233 and 234, which are closely engaged 
with the first and second engaging projections 231 and 232, are 
formed. In this design also, engaging projections 231 and 232 
become engaged with engaging holes 233 and 234 only when 
rotational axis 118 is set at a position in the peripheral 
direction relative to driving shaft 116 (as shown in Figure 15) . 

In the structure shown in Figure 16, cylindrical first and 
second engaging pins 241 and 242 are located at discoid section 
224 of driving shaft 116. Engaging pins 241 and 242 differ from 
each other slightly in their outer diameters and are situated 
180° apart around axial center D of driving shaft 116. On 
rotational axis 118 of cup-holding disk 117, the first and second 
pin holes 243 and 244, which are closely engaged with the 
aforementioned first and second engaging pins 241 and 242, are 
located. In this structure, second engaging pin 242 is heavier 
and cannot enter first pin hole 243, which has a smaller 
diameter. Thus in this structure also, engaging pins 241 and 242 
will engage pin holes 243 and 244 only when rotational axis 118 
is set in a position in the peripheral direction in relation to 
driving axis 116 (as shown in Figure 16) . 

In the structure shown in Figure 14, it is necessary to 
leave some space between the tip surfaces of pins 225 and 228 and 
the bottom surfaces of pin holes 226 and 227 for surface contact 
of tapered sections 220 and 221. The two spaces thus formed are 
point-symmetric in relation to axial core D. They generate no 
problems in balancing weights as described earlier. 

In the structures of Figures 15 and 16, however, the two 
spaces that are formed in the manner described above are not 
point-symmetric in relation to axial core D. Any weight imbalance 
that develops due to this characteristic can be compensated by 
adjusting the distance of the two engaging sections from axial 
core D. In Figure 15, specifically, engaging projections 231 and 
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232 can be arranged in such a manner that each center of gravity 
will be equidistant from axial core D. In the structure of Figure 
16, on the other hand, the centers of the first engaging pin 241 
and engaging hole 243 with a relatively small diameter are 
located at a position closer to axial core D than the centers of 
the second engaging pin 242 and engaging hole 244 having a 
relatively large diameter. 

(Effects of the Present Invention) 

As explained in detail above, the fluid sample-containing 
apparatus of the present invention has an indicator near the 
section where each sample container is received on the sample 
disk section: this indicator shows the direction of the 
identification code of each sample container that is contained in 
the aforementioned section. In placing the container on the 
sample disk section, an operator can easily and • accurately set 
the direction of the identification code (such as a bar code), 
using the indicator as a guide. By adopting the present 
apparatus, analytical work can be performed efficiently even when 
handling sample containers with bar codes. 

4. Brief Description of Drawings 

Figure 1 is a lateral cross section of an example of a 
sample fluid-containing apparatus of the present invention. 

Figure 2 is an oblique view of a biochemical analyzer that 
is equipped with the above sample f luid-containing apparatus. 

Figure 3 is a plane view. of the key elements of the 
biochemical analyzer mentioned above. 

Figure 4 is a cross section at X - X' of Figure 3. 

Figure 5 is a lateral cross section of the above-mentioned 
sample fluid-containing apparatus showing details of a sample 
disk section. 

Figure 6 is a plane view showing a driving force trans- 
mitting mechanism of the centrifugation section of the sample 
fluid-containing apparatus shown above. 
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Figure 7 is a plane view of the upper cover of the above- 
mentioned centrifugation section. 

Figure 8 is a plane view showing the upper surface of the 
sample disk section where an indicator is installed to show the 
direction of a bar code. 

Figures 9 and 10 are plane views showing other examples 
where an indicator is located in the sample disk section. 

Figure 11 is a side view of an example of a sample disk 
detection device. 

Figure 12 is a side view of another example of a sample disk 
detection device. 

Figures 13 (1), (2), and (3) are abbreviated patterns of 
output signal waves from the sample disk detection device of 
Figure 12. 

Figure 14 is a side view (with part removed) of an example 
of a mechanism to connect the rotational axis and driving shaft 
of the aforementioned centrifugation section. 

Figures 15 and 16 are plane views of other examples of the 
aforementioned connecting mechanism. 

1 biochemical analyzer 3... long test film 

5 suction-deposit device 100... sample fluid- 



101 . . . sample cup 



containing device 
101A. . .blood-collecting 
tube 



102... sample disk section 
103 .. .centrifugation cup 



104. . .centrifugation 
section 



115 ... centrifugation motor 

117 .. .cup-holding disk 

119... cup receptacle 

128... sample disk support plate 

129. . .upper disk 

131 . . . stay 

132A. .bottom of cup-like section 



116. . .driving shaft 
118 .. .rotating axis 



130 



lower disk 



132 ... cup-like section 
133 .. .penetrating hole 
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134 . . .container receptacle 

140, 143, 145, 146... gears 

141 . position-determining feed 
motor 

160. . .upper cover 

161 .opening of upper cover 

163... end surface of upper cover 
165. . .slit section 
175... collar section 
181 . . .bar code 

182, 215... bar code reader 

183, 185, 186. . .indicator 
184A, 184B. . .raised section 
204. . .illuminator 

210 .. .magnetic piece 

225, 228, 241, 242 ... engaging pins 

226, 227, 243, 244... pin holes 
231, 232. , .engaging projections 
D. . . driving shaft axial core 



144 .. .control circuit 

160A... upper surface of 

upper cover 

162... shaft assembly 

section 

164 .. .bearing hole 
173 .. .holding axis 
180... bar code label 



205 . . . light interceptor 
211 .magnetic sensor 



233, 234 ... engaging holes 
P... suction position 
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»f<>81 1 -e©31R*il**^**5/:fc(»H 

a 1 IClS******-*- KM, ffiiSfl>fc*!>S> 
MBttfil^fflSeJfJtXStiCRTf^ X7 
HIS, «5£8«*W¥tBa*-*7<; V*18, * 

fclc, ttRSttaSSSlOO (OH2fiS(0¥ffifl? 



1100 ©««*K*-f S. f-Xh7-r*A(tS¥ 

R6u, ni*ftfc±T0f-x i- 7 

ntco, * ^ccoa»±icy x/hje»«io. 

fc-fctfattSttCSSaiOO ftO«8T*t3-J 
(0 RMS »«5I fill P * n * J: b tz tt , x 

ttRStt<Z38Ri00 tt, ltttS«i(I3U. 

*>r*» » rim *j:-tf&a*ioi a*b&(o 

0102 *#LTl>5. C(0*>7*f< X?ttl0 
2 tt«i£r 9, 3rSft*ro55gJA 

*(sjK@«*n, amw 101 Ait« 

rtflC**1f>74,y) »7l01 *»8C±E*?ltt 
BPKttB***. tfc, UttSrtCS«I10fl 

i=*i»T*>7A'f'* x > «io2 ortSKEa* 
nfc«fc»««io4 «*. ±E2o(0fqa4n^o 

H«JHC-«4 fC4oO*6»)iffl*»^10S 

0, »t-io: <w*tt£i&> 
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*ia6#tf-f «. **!Cit.&#*«104 tt, &£> 
#«H7». x?«i02 iisjai:i?i 

i=a<o««fli» » tmoj tsjacttas**. tti 

ia«*A:ttiinrt*( 
± ic tt ill »j6<T ctMt**. *«S»Bioo u 
j: nix,- »t*fi*r*5jto»* fcttHntt*ita»i 

#i*T8"l03Si:f*S'.£< Tb, 8?IA8fft5 

ujiorom L.9i4tt-»Tit*. a*, ±e&* 

>7"A-*7 * 7M0I , RlHaiOl A is* 
mHyTm KttM*K*TJS*. S*A<R?H4 

a p i=« * n s & * n s j: -5 ic s 
(oa<g* t\». 

«SI£8*R5tt, U-A-8±«=tt-**8»* 

a9i:ioai/-A-8i:»->T»»sn v R?i(i 

a4Btt»3B(0X-X' fcfcffiOg 
t>(0-C^ 9, ElTCO»4H**H5L-C 



H7<f /V<A3U* y 4 A* L&t&n * i h tin X(f 

dni, -*7-f *ABHrt* * HIMftKlSl 
K«S*ftS« C<DJ; ^ufiRrX lv4 >A3 
<o*ffiffl«»*7* MlKflSf 

*££tt<ff»tt$OU«STa*. »»W50U, 

fc«IRffl*-*5JAOie]liti#fSd*-*» tit 
3±(C«tt2«#A«*n*. 

li % Z0 4 >**K-*55rtlCfcl*T/*S9$M 

KfllSli, #J&tt¥S57a ^ni, f *!> 

18 £ * n A: ft ft * ft * * 7 4 k U 3 IC ft W t , 
7 4*a 3**oEW***ttiaS57bi;:«fc 0 



A3*<7* mi**«#«5o<o?i 

HlA£Bftft&n«» 7 
llblCUs 7 4 *A3**aR* fca<0*-*53 

MgfcHOfiR** h7<*A3*<BiiiLfcBtf 
CU« C074^A3*rt«IC«fift, JH23caa 

* *4 v^a^-^ss^es nrijo, :o 

4 >**K-*55rtlCttfiRxX>7-f *A 3 £ 

/:^<o«^»57^Ka*nru6. 

d<^WB»|Sjlc±fff 5. fiRrXF74^A3 

»7>f^A3flf£EHSta f fcl*?±*55a<D 
J X/M#Afl.55b*an»Tl*fc «> t * *54*<H# 

4{t?»«SS*niBS^n/t*6uo cu, 
*nt^«. wftuo &«-*ftsut ton* 



V*T#*Mlt <OHHB#U tt% X*-*11J 

tws^Aiu #K$ftTo* # *-*nitU2 

DC7*>ux*-**<oi§4>#Mffl*- 
*iu #H£*ftri'*. co«^«ffl*-; 
ns oettiiue ku, *f x>u7 
04>&«0BKttlil ^-»fii;HS*nr^«. 
lEftr?***** x*ll7 LT4ffl 
(D**7fttfU9 BKfillt 0flOK*ftflt 

us us*; muo **4><ca»aaicLT* * 
*S»7**X*117 icwotttf fcrnri**. 

122 ISU* «f*Al2J Icj^TRJattoKR:*/* 

124 «<««?ntl^. COKKrfZ.124 li % 

*0*AR?l«##it4>#«8*--*il5 <OJt* 
8KK«lTtt*-*ll$ *#ftlT^*. 
-#±EO*«l22 ir «RBtt<o«fttt« 

125 fciitfKr V >/128 ^*LT, «RBtt<» 

Rttttttm #0«E9£fc«fS*ftTi**. *t 

*ft*. W)KOlll(r < X* 129 ICU. ts 

jtaffioi a *o b*a^*o«i**>:r** *<r 

101 * 7tttt#l32 

ftTfcD* CCD* * 7tt«5M32 Ofi©l32 AK 

upiK<o*a?ii33 a<&i* *ftTv**, *ltt 
<Ht*< xM3o o±ffiicu^ ±e* * y««*H3 

2 «BBttK£tiafc3S£tt 

m\u ^««*nr^$. *>7***7ioi * 
o fe'ha-ca^ttnasioi au, *n«fc9ba* 

K*S£*ft/:±K*aiU33 KSU *<0£85 

v:/*?** x*»i02 ic«tt*ft*. *fc±e<o 

* 7101 4 £ £ fepjflfc 

*/txf--i3i i** *0±tta$±M?4 x* 

129 £JBjR*nfcSSlS* rtlcWL*** »±« 
K6S**££fc<fc->T* ±Wt*4 x?i29 «ch 

S*ft*. *IT£<DX^-131 tf>T***T« 



TCOSflf»Ml27 «RH«4>*>7*7» 
<X?£f*«12l *<B2«hTl«ft, ZO+>7 
X*£«f«l2l OJbffilcli* 

x*»io2 a<«a*ns. 

102 \U «RWtt*>±0N7*< X7129 4, HC< 
fl**<DX*-ni tftLTS^ 
»102 St*< X*129 , 130 **¥&tt'0. 

^ioi ±e±*x< x ^ 129 iz&»t>txtzn 
fl.f*jic±«**a*ft* 7v>y»ioi f/)<:o 

±«x-f x^i29 ic«Rf$n5 # -^cn^o* 
>y*rt*noi ^nr^^fl«i:fi*n 

5»20f >*//PSSi trottiHSlOl All, 
J&5BB*4>«fc5K trimf* X*l29 

T^-f x?130 tik&UM 

8 SC^fc.t'K «X^-i31 iTW 

7*<x*i30 fc*«-*{t*ft.$. c<o*<?kit 

iW^-f XM29 tT«f< X7 130 *-*ftf 
&Mj&£*ftl*« fi*Wi4Hd«^7f- 

102 oS**a6lc»»pJte±>i*. L^it, 
a*o«tt*<s|Htt>afcifaff toi At%Vf ft 

<X?E102 C8S-#-6C&*<'Rl1C&'X4. 
If >-ffcT< x *J*ttJ£12E <rHS'lfcfftt« 

« i27 tc:*., earn 140 n*c^*. * lt 
aifeuo <ot««c«, /<*x*-*-e&*tta* 

141 tDCftt*142 i*±£Cft<ec;* *0>$fctflC 
fi3£*ftfctt*143 U1ES4140 IC*&LT^ 

IBn^«fllEl»144 C-fc ->T«»LT\ 

1*142 ^«frSaf^gll£*ii-ft^. 1f>r^7 s -r 



sictarpicKif 5:i«<i!ii. Kuswoa 
jn»rii, ttaaaao*-* ui 

a&»Mfli*> •» yioj *«ac, ±2«*i<aapi= 

IdtMi*&iSO*-*Ml «Bfl?}*<a6a«ffl 
*-*U5 ©BBWllS i:6tint, 

E»tt**L-Cfc<K KIT* 95Bt)*«Lt; 
MB104 » *v7*r< X>S102 ©R^ICol* 



HliHf 3-218K8(7J 

9*->l41 ©BBU142 KlifltHS #BSS 

anus it. fSBBM u7 ic@ee«i:»rs*n 

-Cl>*. HB8MU7 li±f2BBMl42 OflOl: 
BB6££ HXX^&fiVs C ©JSBBM 147 # 
£OA*K«ftLTfe» «a*14$ , 146 11*6 

#«ffl*-*115 OBBHllB £1*. i2^i.o 
-5141 &Na9£4 L*mf?t 5*31:1, T. {£ 
«n«149 *<H£*nTl«5. *LfJ2»8Sttl4 
T K«, tfttl50 *^LTB»«-1$1 *attft.fl 
caBBtfisi tto-* !i-yu; -f K 

;oa-j"j-7i/y-f K 152 nn» 
Sti, BBK151 l*3 6B4>0&St?5*ttZ 
£***<, o-* >J - K152 ft 

ta*n5iB»«l5S 6<iSSfiff&lflU bbk 
151 UH«l'©Xaa*ttSUSBt-*. L/rj»<-> 
T, J2BBWI47 I2BBM142 <0SJ9i:H*S« 



»>*-*Ul <OBBt*142 A«0iSfl@e*n4 £, 
*©0tEA<ffl»14S tU« , rfio-5141 is* 
tf£iSH6l49 LTiS-O^tf ffl-t- 7 115 © 
BB MUS i:Gil*n. *> •> 7SH-r< X 9 117 

a<90* r-5@KLt, *di=Rr*snr^saH> 
aawft^yios *«**lHE«?lttaPi:«E«n 

s. ttteaatt***, ±-Avea<b0tt£*#* 

fc>ii:i4'64)aa*- *11S *<aiS0l£*n4B 
tcii, d-J"J-'/I'/< K 152 *<jfH44ft» 3" 
&0-9 14S I1{c«PJR149 frstt«nS. 

«±Kiwu^ttiSoBB»eiia»«, 
«tti»U:©&r*rfi]r*4. 

141 IC*9» * * 7BI02 tttlciS 

4>»«BI04 Kjn»TfeiS»>Bf*J»«ffttfe4a*. 
ttfee«RRl49 iSOBflEWliiflv 
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i-t>i>-i54 a<a«* ^nf*'* (81.B2.B) . 

*fcc©«tt2»ttia«Bioo ic«» 8iifj 
r'ff » ^"ioi ttmffioi A, 

o/:>4ica<i>})a»io4 *aa@tz* a t-.tnz* 
<ortBicaej*<A-»-c!Pi**ia< c t*<«v'«t ■? 

■» ■» ^101 . tttfttfltlOl AUXCfA 

R^iAa^ XAToiiAtirt^i soma in 

Bii2 6<«ss*nrv»5. co«ta«BU2 icii. 
±Ri:H-»ra«B<o*aoi6s i:kidl/i«5^ 

• II i<IBtt* n*i t bl=. iO»*a^U4 «r4> 
J; 9 i:±a*fiSl«3 i^ifirt^fflicWO 



Kftm a«i66 i:Sot» 

ttest * ft/so * ? tf>ur *ci**ftTi*$. 

ie?i« a<BS*ftrv>* # */:±2i60 uu % 

112X5^ K«166 IC»ttLT±2±ffil60 AC 

Ma"+*^uo'>B«*n% ±K«to«wm 1* 

fitting ±«i6o o*ffiiT2 

35m ifcp * zoo v *&an*. 

->r*i£*fts. 

ttl*l73 <0«««l*ttSl74 Ci^T»R*nT 
WttORlcl,, ±22£BaiclTJRtttta*<i£W 

*s±2i6o <ojRtttt»^aast4/t*i:, 

U*. S/:±2l60 Ofc7B4>££#fl 

o«ftGtat>aaK5jietf ztz*>\z* warn 
±e±2uo <o*AaT»uua^^tt»io4 

^fijntl^Ot, CO±2l60 «D4j*«K* 

j^'iWiatrfttf* ±2uo ojRHtii^iEii 

Kgfr«tt*lclftS* ft * J; -5 C t£ 6 

-*v±«ieo *m«tt»oi D*?«flto 

Tt + SiZU. «*169 **ftl*173 «KfPL£ 
o**tr>H7 *:M *«ffcl71 <Dtf»# 



*9 % *fc*<&**BlCU,> C<0«i73 

at iftfc/>^-«i75 #«m*ft*ci**. w o 

/>*-»175 I** NAtfX^!! >/e VSfcffll* 
X* 8ttt*U3 »Cffl«*ftT^** *L"C±{t# 
»rr»ai<0>t->l76 ICtf, «6fi:i77 

sssfttt**. 

±2160 *ttl*S*tttSSSX100 
Rfcll. 83x&<D.fc9<cSffit63 ICGflPLfcHS* 

164 rtKff8IH73 ««OflIM^6S8t«Ji 

ttttttfism fcKfSfttim ictt*tt 

165 rtlcCa*ft*. £<OWi&Bl65 li * 7 - 8* 
175 JtO tf5iM:»A<£^t,OtJ ftTfcO. L 
fcd<oT±x£<0.fc9U:lTWiJ«l65 

175 &a<*a*&fc*ft*<!:, ±2160 ojRttcaac 

(»7Hco±T«fS3iaa) liEStlcgff^ttBlca 
S*ft*. C<O*9C±2l60 <OJRttttar*iE« 
icSfcS C <h \t % *tD 3o<o|»PI61 

o it. t*t*2t£«s«anoo oaua^fc^&tas 

KttLTfl U * f>167 fcfc«*<±2« 

ffi!72 X 0 fcrt^Kttat Ltta<*±2 
160 **¥KftU **>Xie?l69 ^^^tftf 

ix*v% **>ttui* *4*anm T«»*ft 

torf t*>167 <0 5fcttSB*<#>&ftl77 fifciSA 
L» ±2160 «*?ttfltD r * *ft*. C0>u 
* ?t*JB*m*LT±2l60 *M<RK{>, IC? 
169 *±J6£BttK8tftil73 fficff Li&*(*£ 

±2160 *Pfli:fc9*>*^ttH< mzUs f*tfl 
ttfcl62 ££ttt*t73 KfiJltttf** ?i: LT» 
f^r 50*«e.«T*5^^ *IC* U9 «r 

tttttfctt, ±2160 oMW»f^4icR«^^SS 
ic/i^ft9^. ttfc-±2J60 tzit* XthlBiAKX 
SnOBS63-3l0647 ^ W (01 IKC « * ft * * *5 <: x 
MP 161 ^MWti^t * *ftT<>.M>. 

»ic±ie»ttu«cs«aioo omko^t 



SWf*. ±ito$*«3L/:ia<&#ttJ8* *7lO 

ffl*-*US * * ^Bttf* **in #10 
.000 r p ma«<O«a^aSl»H0ti* n* *<> 

aa^fittfcn*. l Bicfc^rii, ft* 

*U a r ^ X7 177 t><»]klXK*bL*+ SHI 

z\*z t h <t>n f rsttm it**, a* 

fc*n*£* arsons #ui2o 

ttiatao* *<o*i:«s*n-tv**±ii*a<a 
4>#**n*. a&»MKT»K* a<>a*ffl* 

fcKttai*aa9*-*i4i #ea*n* n 
T9o # -foai^n*. * ? k lt* a&# 



»IHf 3-21868(9) 
7103 UMXRflfitlPlca^n. flttlfcftil 

a^»tt«io< #tta«^ao^-^ui gjto 

±Z0Jt *i:BIK*n*ISi:(*» *>7*f*<x 

B?£Lfc*9lca6»*/8*--*n5 li % £6 
110 gML?Uftttnik*t»ttS*A114 

*m #a^»«o/i>i>ic»aiHje-r sr. 

* < fceMff * MM tt 

C<DB»#»6110 «KtBa + *Ci# 
RititiS, *fca£#ttffi*-*ll$ OSttti 

us *v2DBftefcftaiifc*30«-*M! 

124 K*o-raa<i>#ttffl*-*ii5 4<*XlCff 



7103 u % «iKA<KS.aftsifitKPi:E'*n« 

6 RICH* o-* v - vwy-f K152 #jfitti*S 

ic*n-r % tt«t*AS5*-*i4i *<-Ba*n£, 

Lfc#->T, tf>7*7*< X*£ftRl21 

x*>7a>*< x*»i02 o*#8«r»s'ftac 
roBfe^n^ *:fioi A*iM*KA 

moi A#Kfcft*ittaPKa*n*. a* % tt 

a^^ttffl^rr^ios nwtv 
*.?m «a«4d-&% n«oitA«ioi 

oaOtt^ttfilli. »2BfC*Lfc*-tf- Kl4 
^OA*9i;S^^T3 > fa - * I2K J: 9 'i 

a«*a»>*-*i4i oB»A^ao^tt«i04 
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i******* X*»102 KEiL« C £#BJtti 
^ot^SOt, 8SCI**6ftJIJ8-«-*llS 

©»utaaifc>!>«*)*-^i4i tio^ai^n 

1 rcfcor/<IO*n$tti!a!N0l A 

(D/<-3- K9"C*M0 tt«tt* 
#*r**T*9*S*. »fciSfcfcMr*0!?R CI 
D««t) ME»t«'<-3- Kill * 

ESn/i fcO-Cfc*. filxE 0 £ -5 <c L TiSttt3SS 
«SlttarPlcR<*n/:BJlIl*101 AO'<-3-K 
181 /«-3- K'J -y-112'CJt 9K*R» 
n*. :«a«4.t*»fe'<-3-Klll 
I DttMf** KCC RTr< x7l/.-{ 15 (» 1 B 
»H) ic««*n*i4 fee* ft5l^«^S5co 

»««r«»f 5M»*a ca*^r) jce^-^n 

»2«#^««ts«n«. ai»c«/<-3- Kit 
i om»ii« ±aoi:^u«ttfi«««i(aap 



H*l**tfiflAlcJ:**fII«e3-302773 

i: * £ n s * ftff£&£->TTA*>74' 

^ -< X ^ !St02 * 1 @f£**r±TORjfliffl<)l 

->Tii, S»ia»ifli a** t:i:Kflint^ 
T^^-Z^t 8 ^ X J>«102 IC* * h-TS^S^* 

*. *c-c*«83#«3£atiG0 

SQlC** J: -3 CC^ If-V^^T*^ X*«102 <OJt 
fox < X?129 0±fi&% /<~3- 

OftKl«3 m%lt:*? *tt«»132 ojls 
«*fcOfflCtfiCftm*nfc*^tf±l/S5lS4 A 
6*1*1*134 BICfc^T* *r£tttf*fl*tf*& 



I!ia¥3-218B8(10J 

**s-TA,?< X! 0102 KKifcflflOl A*** 

3 8fflfc'<-3- KiSl ^(4g-r$J;-)ic it, 
BifcffiOl AcOfSJi^aSt-S. *<0*VXfiia 

- Ktf-S-HZ ICJ:5/<-3- KaJRO*<±T 

rai4**C£'I<iEL<»l*>:ai;:ii. +>7A, 

ifilfflOi A£** b L/:**iEL< BBLt*< 
C £d<#gtt«£fe&5 # * <D fc 

**tt&5>132 Sic^«*ti/:SIK3±«/ 
0234 A6*1'I*1I4 B±tC. ±E0**|4<tt* 

*^ r 1 j a<tt*nri*Tt>, c*>*^ r 1 j u 



«±</«i84 ArticEanr^***. 

1/0114 A^AOBOA *rtK«*M32 ICOOt 

a90<orfi«ii85 % fc*v*u»ioB<»rai*m o 

0. ±£IKt«<itt±l/Kt84 A**IM*I34 B* 

*>7/Wr*< x*tti02 #l*u>/:ttJS5<& 

*>y**.r7ioi «*efiftft*ioi ams$ 
n*«»ortS2oo * *B20i ciun^n, t§ 
*fl,202 * 203 #8tt*nTi**. cn* 

<O?L202 , 203 its VslAtTA X?BU2 t<* 
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i3o onnms nKHic«fif'«tt*c:a^sn 

T^5, * fc£n*<&Jl202 * 203 U % TCWt^ 
X*I30 OJ3^|fi)IC«ftieraBT-Wi: LT4« 
»«J*nTi** # *LTrt2200 Ofl.202 icrtffll 
**ttfl"r*(KiBK LT, &;fcS204 *«JR9ttit 
*nrv** # *fcfl2 20l <O*U03 CHfflU^W 

921 144 lcA#*n$, 1 BlC*l>TU 1 Hi 

O££S 204 £g*S205 0*Z*lTt>ZA<. 
f&03flO*UO2 s 203 ^ n^nfSJ 

tt<O$5*S204 * 51*22 2 0 5 *<a«^n> ^n*^ 
OS*S205 OUJ^S2, S 3*J XC;S 4 t>(3J» 

ar^^^o-r^fc^icif^y/p-r-f X701O2 ^ 
s»*5204 ^^ff$ni* *n^*^*^^n 



tzt><->XZOt «O*$*a20$ OfflrtS K s 

T£'x*. ^o*^tt»0»u4 its avt:*- 

(iHtt) I TWx* x*l30 ic-fco 
205 OttiflS K S 2. S 3lJJ:^S400fn 

**nr(>* ttart*tfa$*-*ui *b»** 
v-fkTi xtmin 

XM29 d< (ol i)**?*?! X*»102 £<> 
i><obttt>. o*9*«-3-Klll KJ;S(*«J£ 

KaffiHfe^ * c: oa n&ti r a<£ c $ * ti: s 

-rsUMU. km?* X7 129 tf<iEL < * * 

n-c^ntf ti t*t, Jt«f<x?i2 

±JB^«SWU*13B(2)lc*fJ:9tc. ±Ct t «t 
9 bftlW-t ttt*. *fc±«7 ? '< X7 129 *± 

ISBOIC^-T J: ^ ic t i iOte^t, £tt*L* 

129 #/<-a- K'J - ^-215 afcS-fcH*** 

#r>T,> /<-3- KaRMtefrfcfl^fttfR*^ 

102 *jELl'SftT« * h«nt^^5M« 



IllSIf 3-21868 (11) 

w<o»&icu«asBu4 a<*««£«**dia 
tf^^f** x*»io2 h + sis 

*t X b IZ7M?4 X? 130 OKStiaicttttO 
Btt2i0 *B£lT**. *n<s>***iftfiHr > 
*2U K*-,Tttai**3 IT b'Jtls C<0«6 
bs + >7*7*4 XJ8102 *<iEL < * * hin 

VMC»t</iO, I /:T«fw X ? 130 *<«V*T 

0102 * httfflfcttttr S 5. 

£ if > 7* 7 s * X 9 9102 tf<iEL0S» 

111 trSLZWL** > * mmLTVLtht 6 Z t b 
0»<-a- KU-/-215 ^ffll^t, ±fflx-f 

X2K102 *«Dfttt* tfSBK?** *V?A, 

T4 x*©to2 <&£0ttanc*>7*ssa<a§ 

jnr^Uta y fa - ^ l2icA^J^S :i « 
KUl #fht I D«llll«*IRoT, fiRfx h 

102 <D*>r*ss (if y-fhn * rioi 

Ii«tflffl01 A) iRStitt»^t^TR?ltt 

S * n r vwx w o ^ i ^ o c t ^ ^ 16 



*«ic»jtf tor. #«tt*<ot|2**<ttTLT 

ton z<o*>7*®sazB$t><* 

esMus icii^-/<»i2o #tf«*n* tit 
tta«ALt0s*ntti^ntf ttfrtti*, woti 

■ ifcft*fc*c. BftMllB i:un«tK05)224 
jft«»«*n, COtt#224 OSKUlIt 
l* % 8 1 0«&85t LT<DRttttkf> 225 » 
2 LTOBJBO tf>*226 ^UsSin 

n**« cn*oe>225 £tf>ft228 c** en 

^227 m2<0*9k&&t LT<Ofltttt t - >22 
t ^JBttftn-Cl'*. COtfv%221 U±Bf> 
225 LXmiZ*6t «JBtt£ft*U tfctf>t!l 

t±22f>^228 £SSic«£-rsx*tt£*nT 

I**. 2fc:n^O f>^227 £tf>22l li* * 

nffn«<tf >22s , tr>^22« &(R6Lfc&ftc, 



\\m 3-218B8 (12) 
etrettMui o5t«»ic«fi5n/:ttft U22 

2 IS** h22$ HfittV Z> Z tiZ £ 

*). n *7&ft?4 AMU iBIMilie £a<- 

f--/<»22l #^-'<»22Q IcEttttf 5 C Liz 

#1*15104 <D»tt* 8«?&tt*<0fcfclC#£*5J 
fc«t***0#»»*** ftfcrt^lOS tecs 

tT>225 ^ e>^225 Kflkdtttl/ni/*^ y ^ 

220 KffiUfcf a^r£(21{ TTMLRttis o 
*9**>ttaiix SttMlit OH A 1:222 + 

-fan* 4 x*ur oentins icat 
ibmhiis e^uMLTii, uo * ttftfc&a 

(Cc>225 <!: tT >^22$ # tit if &ntl»40t» 
:nii* r 7*t*94 <DE)«cMUS icm 

l^R 0 « tT> 225 , 22S itT>^226 , 227 Lit 



HffBKttiasrsttatLTi*. 

ftUUe Ofl«tt*#224 k> natiac* i , 

a20«6£*S231 , 232 a<8tt*nTV>S. C 
n*<0£ig23t % 232 tt, SftMllS OHZD0 

@fct*m Uli, J:E?8K »20«6*a231 . 
232 IC&*R£K«£*5»1* *2O£flK<0 
«&ft233 . 234 *<att*UTli*. C<0«a^ 
liorfc, SKMUI *C»ttUI Utf IT»15 

E231 , 232 a<*n*n{*£rt233 , 234 ±9k& 
ti. 

«#224 IC% RttttOUK II 2 241 . 

242 a<KI**nTl*S. Cin*0«£e>24l , 
242 li, na^«^<C*«^SVMC*ttifcOtd 

± icE <0 4: * IC L X K * * n * 2 o <0 2 B *< f I S D 
51lftT>'<7VXli, 2-3<D«£K<0H£Dj&> 

232 **ft*n0lfi&*<t4;SD**5VM::*EII 

otnaufc^ru* i<o«&ev 
241 **tf(*a*243 <&4>h>** it«w^ao» 

2<&*6e>242 *J:C;K£rt244 O4»0£tt"< 

7»-f x^«iccst««ic»f^au* count 



»B8¥3-218U8(13) 

117 <D@««1U Ktt, ±CJSK H20<ldtr 
> 241 . 242 Cft+XBCff&fftBl,, »2<0 
f >rt24S , 244 WUtlXX^h. COWa«C 
*SK*Xi±+ *V»^0»20«& t*>242 #>MI<0 
B 1 0tf>ft24S rtK«AU»ttl% L/i^iT 

z<o«aic*i*T <>, EHHiu *sm*m i: 

« t T38 16BB*<0 JB| # ft 1 1; t £ 6 
tf> (K& f>241 , 242 *<S* ^5*243 * 244 

ttfc*14BB*<0|ia«:*U*T % f*-'<«220 

225 * 221 0&ttffi&e>ft22< , 227 O&i&t 

*• Z -b LTtftfSn* 2o<02MU, 81488 

*o«aicnv^rwtiSDicMfcA«*-cA4 
<ot, «4oif/<^ >x*«6 J;?tti;««* 

L*a»l$B* *C/»ieBrt«ai:m*Tii* 

4. BffiOAtt'ilftV! 

*2BU±£ttttfii*aSKa^fa*^£{t? 

» 3Bi*±e&ft?*)KK10*B4>¥iBB« 
«4BU» 3BOX-X' Ktf©^ 
* 5 Bl*±KK»fiAC3»ao 
X?«*BL<***irffiB* 
»6B<*.LEItlfca««8««oa*»<IIBO 

■Aaeaatiit-sfVffiB* 
»7Bu±ca^»««o±««r*-r#ffiB, 

ait 4n/ b .t>^^7 , -( x^ttifi^^t^afiBx 

ftn6ftiGS<o#I*«t*BB* 



r 



fttMBB, 
»l2Btt*>7*f < x**ttm*R»W«W 

5-«HIA«¥& too -Kt*a*83«« 
101 »7 101 A-ttAff 

101 -a^ana**-/ 104 -a^^** 

•i84>#ttffl*-? lit -SAM 
•ft*7*M*4 111 -0C« 

'V'sf/Uri X?£t$K 



IIS 
UT 
119 
120 
129 
131 



•Xf- 



130 
122 



7**1*9 



HBB¥3-218e8 (14) 
ill A-a *7tt«»K» III -ftilft 
124 -SS*ltK 

140 . 141 « 14$ » 141 * 

141 -ttattaa*)*-* hi -hush 

110 -± S 110 A-Jt«±S 

111 -llOHD 111 •••«*«« 



114 

iti -«m* 

ue .../<- a- k»k^ 



111 -±1119 

IIS 
ITS 

III ...,<- 3- K 

in , us .../<- 3 - K«;-y- 
iit , iis , iii -n m 

114 A » 114 B ~ ft±l/« 

204 "J**8 20S -ft*S 

no 211 •••«»*>* 

22S , 221 » 241 . 242 -«6tf> 

221 » 22T , 241 . 244 

221 . 222 ~*6*lfi 211 » 224 



O-CSHMS 



too 



173 163 
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